The opinion in support of the decision being entered today
was not witten for publication and is not binding
precedent of the Board.

Paper No.

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE BOARD OF PATENT APPEALS
AND | NTERFERENCES

Ex parte YUKI H SA TAKEUCH and KQJI KI MJRA

Appeal No. 1998-0865
Application No. 08/488, 455

HEARD: Novenber 28, 2001

Bef ore FLEM NG GROSS, and BARRY, Adm nistrative Patent

Judges.
GROSS, Adninistrative Patent Judge.

DECI S| ON ON APPEAL

This is a decision on appeal fromthe examner's fina
rejection of clainms 2 through 6 and 8 through 12, which are
all of the clainms pending in this application.

Appel l ants' invention relates to a piezoelectric device
with a piezoelectric transducer on a ceram c substrate. The
substrate has a thin-walled portion defining a recess within

the substrate and being curved into the recess. The

39



Appeal No. 1998-0865
Application No. 08/488, 455

pi ezoel ectric transducer is forned on the concave side of the
thin-wall ed region of the substrate and is curved in the sane
direction as the substrate. Caim2 is illustrative of the

claimed invention, and it reads as foll ows:
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2. A piezoelectric device conprising:

a ceramc substrate with at |east one thin-walled region
defining at | east one recess within said substrate, said thin-
wal | ed region being curved into said recess; and

at | east one piezoelectric transducer forned on the
concave side of said thin-walled region of the substrate, said
pi ezoel ectric transducer being in the formof a filmand
i ncluding a piezoelectric |ayer arranged between two el ectrode
| ayers, said piezoelectric transducer being curved in the sane
direction as said thin-walled region.

The prior art references of record relied upon by the

exam ner in rejecting the appeal ed clains are:

Hubbar d 4,635, 079 Jan. 06, 1987
Takeuchi et al. (Takeuchi 1) 5, 210, 455 May 11, 1993
Takeuchi et al. (Takeuchi 11) EP 0, 468, 798 Jan. 29, 1992

Clains 2 through 6 and 8 through 12 stand rejected under
35 U.S.C. 8 103 as being unpatentabl e over Takeuchi | or Il in
vi ew of Hubbard.

Ref erence is nade to the Exami ner's Answer (Paper No. 28,
mai | ed Cctober 24, 1997) for the exam ner's conpl ete reasoning
in support of the rejections, and to appellants' Brief (Paper
No. 27, filed Septenber 18, 1997) and Reply Brief (Paper No.
30, filed Decenber 15, 1997) for appellants' argunents

t her eagai nst.
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OPI NI ON

We have carefully considered the clains, the applied
prior art references, and the respective positions articul ated
by appellants and the exam ner. As a consequence of our
review, we wll reverse the obviousness rejection of clains 2
through 6 and 8 through 12.

I ndependent claim 2 includes a substrate with a "thin-
wal | ed region being curved into said recess" and a
pi ezoel ectric transducer "being curved in the same direction
as said thin-walled region.” Thus, all of the clains require
that both a portion of the substrate and al so the transducer
be curved into the recess.

The exam ner admits (Answer, page 3) that the
pi ezoel ectric device of Takeuchi I or Il "is not curved." The
exam ner turns to Hubbard to renedy this deficiency and
asserts (Answer, page 3) that "Hubbard teaches a simlar
device usnig [sic] a curved piezoelenent as it gives a
preferred or biased direction of operation. . . . Thus, for
at | east the reasons taught by Hubbard, it would have been
obvious to inpart curvature to the drive sections of" Takeuch

| or |1
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Hubbard teaches (colum 1, lines 65-68) using a domed-
shaped configuration for a ceram c piezo-electric elenent for
"a transducer that does not require a diaphragm as well as a
transducer that provides a chanber of |esser space.” The
structure disclosed by Hubbard thus provides two advant ages:

t he di aphragm may be el i m nated, thereby reducing the nunber
of elenments, and the transducer may occupy | ess space al ong
the substrate, thereby allow ng for high density integration.
Accordingly, it would have been obvious to the skilled artisan
to use a done-shaped transducer in the device of Takeuchi 1| or
Il and elimnate the diaphragm (i.e., the ceram c substrate)
for both stated advantages. Alternatively, if renoving the

di aphragm were not desired, it would have been obvious to the
skilled artisan that even with the ceramc substrate, one
could still obtain the benefit of reduced space by using the
donme shaped transducer.

Combi ni ng the teachings of Hubbard with Takeuchi | or I
would yield a flat substrate wth a dome-shaped transducer
attached thereto. Appellants even admt (Brief, page 13) that
"the conbination . . . mght suggest using convex-shaped
inkwells . . . so that the inkwells could be fornmed cl oser
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toget her thus increasing the dpsi printing capability of the
ink jet print head." However, appellants argue (Brief, page
14) that:
[Qne skilled in the art would not attenpt to use concave
i nkwel I's, since such inkwells would effectively have to

be spaced farther apart in order to provide
the m ni mum vol ume necessary within each

inkwell. That is, . . . one would
consequently reduce the volune of the

i nkwel |, and thus reduce the anount of ink
that can be carried in each inkwell. This

result is dianetrically opposite to the

obj ective sought and result achieved by the

dome- shaped pi ezoel ectric |ayers used in

Hubbar d.
The exam ner (Answer, page 4) points to colum 3, |ines 3-8,
of Hubbard as teaching that both concave and convex curvatures
are "predicted to achi eve operabl e transducers.” However,
lines 7-8 state that "the di sadvantage of this resides in the
reduction of the volune of the cavity 32." |In other words,
the referenced portion of Hubbard nust be taken to nmean that
the ability to elimnate the diaphragm exists regardl ess of
the direction of curvature of the transducer, but with a
concave curvature either the cavity volune will be reduced

(thus reducing the anount of ink carried in the ink well) or

the space occupied will increase (thereby decreasing the
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density, which opposes the reason for conbining). Thus, we
find that it would not have been obvious to conbine the

t eachi ngs of Hubbard and Takeuchi | or Il to forma transducer
with a concave curvature.

Nonet hel ess, assunmi ng arguendo that one were to consider
Hubbard as suggesting a ceram c substrate and a transducer
curved into a recess in the substrate, the conbination stil
fails to neet each and every el enent of the clains.
Specifically, as indicated above, claim2 requires not only
that the transducer be curved, but also that a portion of the
substrate be curved. Nowhere in any of the cited references
do we find a teaching or suggestion to curve a portion of the
substrate. |Instead, Hubbard suggests formng a recess in the
substrate on the side carrying the transducer and bendi ng the
transducer into the recess. Accordingly, the exam ner has
failed to establish a prima facie case of obvi ousness.
Therefore, we cannot sustain the rejection of clains 2 through

6 and 8 through 12.



Appeal No. 1998-0865
Application No. 08/488, 455

CONCLUSI ON

The decision of the exam ner rejecting clains 2 through 6
and 8 through 12 under 35 U.S.C. 8§ 103 is reversed.

REVERSED

M CHAEL R. FLEM NG
Adm ni strative Patent Judge

BOARD OF PATENT

ANl TA PELLMAN GROSS APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

LANCE LEONARD BARRY
Adm ni strative Patent Judge
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